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1,2 Measurement Issues

The goal of residential solar home resale
anllysis Is to determilr whether solar fea-
tures add to, detract Irom, or have no impact
upon hrkeL value of hums In the real estate
market. Ttu, 01.IY WY to make such a deter-
mination is tn I,b%rrvc sales and pUrChaSC
data for SOIIII” dn(! comparable nonsolar homes
in thr same lil”O~rd~lhic locole over an extended
per!od of time. 7h12 samplu size rrwst be ldryu
elough to establish statistical tests of sig-
nificance hith respect to Impacl of solar
additions upon property values, A myriad of
factors Influence property values including

locational consfderttlons, housing market con-

dtliuns (interest rates, ava’lablllty of nmrt-
gagc funds, demnd versus supply. etc,), dnLI
individual home ch~rdcteristics.

Separation of the influellfc o’ ‘.[lldr attrihuLrs
UPOII prol)erty valurx flom all of thrsc othor
attributes is not ~ straiqhtfonvard matter.
111 fact, property valuation hd$ bvm tht tub-
ject of much r@search dm.1 andlysis, mnd d
range of statistical tixhrliqucs (from simplu
avuragin!l to st.epwiso rmarcssirm and sy!twvs
(lyr,an,iLs) hdvu buurl USC(Y. tiowrvc!r, df thl%
point 111 tlmu, thp most srk~ru const~trint to
soldr resdlc hndly%is il Wt. Iiick of ccmwill’d
ddtd , tiithOUt SJWld ddtd, eV(!ll thtt IIMl%t +lllIhl’, -

ticdt(!d rt!dl w.tdlII IIIIiIIYki% Lcchniquit lt
rendurr(l utIPILI+f,

l,:{ A !,lmllifird !,(w,ltlvlt~ MmIIIl of l@\,IIII
~“-----”- “-—-----–

are known and the base solar l~ro;rrty valur

(costs without solar) is identictil toth,, non-
solar comparable +roperty value.

● the cost/valu@ ratio fcr bl,tt, IIrc;,I,rLIeL
equals one when permanent financing ih OtJLd IIIUd.

■ the rmrtgtrge financing ter.% ;ru thl, same
for both properties,

● thu remaining prirwipal 011 the sol,lr pr,rtio!,

of the mnrtydqe Is subtracted from :11 fln~l
solar murkrl value to arrive dt L.hr mt rub~lu
prufltm

Glvcn these assumptions, twu mude!s of sold!”

resale were defined:

(1) The soldr honw apprcriatcs ill v~luraL-
ccmfing to two sepdrablo rdtcs; t.tw hdsv h(msr
applcciatc% dt th(’ sdmu rdtu ii$ thilIIrJII$OldI
compdrdhlv! house, I)bt thr solar dddl!iol, iil.-
preCldte$ at Sme othrr rate whictl LIIUld bu

hlghor or lovrcr. Thi\ i% riwdllt tLI rupru~wlt
thu Ldsc of all dctivr ~olar in~t~;ltltlf,l, thdt
nrud not involvr * ~hanqv in the eI.vI,lIJpu
f;lldrdcteristic> of thr hnme Jt, d WI,II III Int,
S(llclr d~(litioll 1S CICdrly SU\~drdhlU.

(;!) Thr>ol,lr tl[~lll,’ul,l,r’’cidt[:’. iII Vdlu,

a([.[lrdinq to uIIly onc r~to which m,iy II(, )IIIIMI,I
or 10WIII’ thtlll th~, dlllwr~idtloll rdtr IIf tllr
Il(lll%[lldr L(llll~ldl”dh l!,, lhi~ jb Mt:d’it L(I tLIprII.

SCIIt thr LdSc of an inli~qrdl pd,,~,lkl, ~tlidl
d(’fi(l~, thIIt i; no! I! IIC,llV \l,i,ilr,lt,li. ‘11,11 !IIII
11,1’ .1’ hello lf’.rlt,

Althouql, bIILh IIuIIlr l’, WIII”I, ,III,)ly\II,l, (II !, “~,1,

rctdlt% for th(~ fil’it nwIdI!l aro pro’.orti~d II.

thl+ Ihvl)rr, I IyUIC 1,1 f !1111.lql, II ,,tl,l# !1:1,

tntal pcrLrntdqw chdh!lr II I. II! III ((mqu,lll,ll!

MIIILVI Vdluv tl[ltwl!l~ll pur[~,d\l. ,1,,’1, ,111,1,,,11(,
datr thah i$ rtv~ulrod tl] I[hlII~r 11111c.;,,ILIIII
11’W1 of Omludlitlvl (11111,~, \,l”lrlll”. ,’,l.; , Ill,

d I !I’l”lldt IV(! Vlllllll’, of ,’ 11111,1I f 111I 1, ,1 1,1! 1111,
rdtv, A familv [If [IIr/l~”l It \hIIWII J .IIII’lllll
L(I OWllO1’\fllll lll~!’lllll (1’1) flll(l %lml,li. i,lrllll b
(PIIE) of tllp lhl~llp, Iflr f(lllllwflll] 1!,11( lull

t(llli ran Ilr mndl~:

, fllt +plv 111011 Vdlur”t Ilf l’: 111111fill’1 l“,l! 1111
[1(111 HVLV, lIIV rl’111,11”1~11llrl”(ltlltdflv ltldllql. W1’.
llIIqIII d~ +fm~,lll pnvhalk pIIr IIIll 111, 11.,1,11,,.



Fig. 1 Relationship Between Required Percent-
acfe Change In Solar Resale Value And
Annual Fuel Escalation Rate For Variouq
‘alu(!s Of PT, PBI!, And Annualized

.- .*.-.
-“+. t. .... . .. .. .. . . ...... ...* ,~..,.,.,,,. .,.

-:’--7
.,,.. m+?. ,

............. .,.,,... ‘--- . . . .-.-

fiitiM~ULLt&i~ATIO~*~~, ,.,
m.

a ,10 J>>. J* J* M . +
.,..,,,, \

..!,,.,,., ‘ N,
\“.. ,,.

... ,, +
.\‘, . . . . .

,),.

“\.
\.

\,
\

‘\ ..
\

.— .1
-k;..,

——..
11: Ill 1,111,1,11 1..1.,: ~’1 .,!,,Ivl!l q,, . .

:, ,,.IWI;:JI l,lr (ll\f :1 ,,, :

*M r ——...-——.—
A
5

<
>

- xl)

-m

‘w

Sm

,.
-’---

,. . . . . . .
..% , ,,

,,,,>,,L,, ,, “,;-, ~:
. ..-. , .,.,,,>..,-..,,% , .,,“ ‘

. . . . ._ —_

-, -==-~~——===z--=
-’\, ‘...

-.

NNMLFUL1EMALATIO14 ‘m+~c—-—

‘ \. “’%,,,
●

“\
‘. ,,,

\ ,.. ,

-.,
“%. -,*. N

-...
-.=

.% --.,

. . . . . . . . . . .

., . . . . ..m..m.m.. ...m............. “~.%
“--%........ ,t ‘., . . . ..%w

\. !.. .t, .

“,. . . . . . . . . \ . . . . . . .
. . . . . . . . . . .\

., . . . . . ...>

-——

- ->( .. ...*
““ —~

+ -“\.
\ \.“, .,. ,.tm %

“\ ... .

IINNtM~]U~L WALi+’~&GmmRk~c

a .10 h. 19 J* M “’”la

‘\,
\

\
“\

‘\.
\

‘\
\

y-. .— , ....—---- .---—. . . ... .. ..
.[Jb: P. . inn,,, w., .,, .,< tml . ,,-, ,. ..,,1, n

,- . . .. . . ---- . . . . .,.
*,. * r.. . ,,.

w ?. — m B ::, q . ...
1,

i l;= 16
$—

I iul IL Alllludlizl’d $dbill!l> : $lIWI.,.,’”.

,1,, ftll. l,!l; ,11 111, Ilw,l,l:?, ll L(I1 I 1!:( 1’1,,1,,1,,,

Irnr \! IllOll II) II! I, OII:I (11111 llllII,:I,Ift.ll III I I,:.

1), lPl~ pl,lli. flldlll, Lll!lll,ll 1’1,,1,1II 1.(1 ,:!., I 1,,1,, 1,,

,IIW ,IU:,P of !ho Idr(ivt lIIIt 1,11 LUI, II III, IW:.I, II!
11 ill.,!. 101 1111, :P1l. ,,,l,)ll,i,, 1,1!,;1 ! 1,.,1.1,

1111.! IW1l.llldl 1,1.1,11 1 II,, t II(I., Ill, 1111;4, I Ill,

Itll’ rl’l(#l Wl pl’rilllllll.11, I IIdtllll’ 111 !I,l \llldl
,,!!.ll! 11,1, Ill,lt)l,l V,ll,lr.
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1,11
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1111 Ill,ml !11 fhl, 111,1,11,1 I.l,l, !.
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Real fstate Research Corporation (RCRC), and
contacting wrnerous real estate appraisers,
one point became clearly evident: no sub-
stdntid! aIIal~’sIs of residential solar home

resd!~ throughout the couhtry has been conduct-
Cd . IFI th(. sutions belnn, brief Sunmaries

of r(~dl(~ ttudic$ are given dnd point to the
need for dat~ compilation and analYSiS which

is di5Luss@d in the final purticm of this paper.

2.? l~u!l hM(JStrdtiOll pR)graIII

The ddti, collrctior, program fr@m Cycles 1
trIt.,uIIh Z Gf Lho IiillJ Residential Solar Demon-
sLrutio, I’ln!]r.ir Wds conducted by the Boeing

h,:lnril~,l.,, rorp,ll~tion with a series of sub-
IoI.t IJ[.L\ t.o [h~, American Institute of Arctli-

LP( !’. HI’: *Q” . n 1:( 1-1), (AIA/RL), k[HL, klblI1/

!“IL,..’I IIr.! ;! ’!.”,. ?dfrs. dnd spvrrdl ottmr

lIIII,J I.17,1L111M’ . ‘f thu 11, !I1.oi grdnts dMII~dIV!
h, )1:, 1; ’11 WI : to ~inq!c’ fdmlly rettdi:~l!l~l
UI, I tI, , wt)t.r(,,l,. LI,l, ISLI::,dl!. IIIq ?.), Ji, t wpn! tb
Mbl[l-fdl: 11, JI 11’, (2), k[if~ conduLti!d WI

,ht(,r~i(?w c: 1?1 [!ulldrr$ who weru respontihlc
~:11 ]f,; ” ,,ill[;l!. ‘,lll,liy UI)lLS. Of the~u urlits,
Wly :!: WI,!”! 1,:111: dt full cott to tho firsL

!In’lluf,:iyl’l . 1)11:, i!. dlI ilY; ,lll”l+rlt ~c(lllil ~lt,Ldu!,ll
ltll. ! :1,, ! 11.,..ll(. , ,11 (Irlly y’1,1(1 I,lioflJl lllfllr.
c.,,: Ill. If !Ill, ,1.!!:1 Ir)ll,, [It 111(’ dpproalmdtl,
fll..(l, 1,1,, (,,1 .[!, !1,.1 1! :hII III IIWI,, l rlul; roldti,
r,!fba,’, ‘,,. .SI ;, ,,” Ul, ltj [Ill! Of 171L Wlli, lll Ill!

Ilr.lllrdl,lt, f,, 1 1,’!,111, ,Ilmlly ’.l%, Ill dll(lthl’1” turlvi
1)! fl, ; :JI*:I; 11,:111 ,,i(w~. 1,! I(LI!I home qrd I.t pdr-
,1,,, 1,1,1.,, , Iii $; ,I!.!,lltlu(i Illfl)rntiti(m fron ~“~

,,,,,,.,,. ):. ,,!I, wI, I WI~rI. qlil,rllq! dh(l Ut d llUP~Jl,~” :~f
,:,.. ., ‘1,, I.,; :ll ,: l’1. ~,,111, , (If 1111511 9.1 humt,l,dy,,~’,,
~1,.. ,. I , , I ,!, I ‘ ,,: f,.,,. ,~p,: rp,,,,ll!f, ,11,(1 1 ,, ff, !,.

dl,l.~1 fl,l 1,,,1,.1, ,,,1.,1.’: ,1, ltlclll, 01, thl, lll,ltll,:
!, ,,, !!,. :1. ‘1, !,’,. , f ,11 !11.11 f’ll, rllr, Only
,: 1,1,:1,!, . :, ! ! fl,l, Il. 1,:1 W, h, PmlI.~,1,~1
:,, 1,1, 11%1. i , (If thv’.l 4, Ifl !ll,l\ 011!1 Ld+r

was the full cott of the design pdssed forward.
Tncrefore, in thu analysis of HllG dEmof,Strdtiufi
data dvallable as of this writing, oIIly I re-
sidential SOldr how restlc has been analys~c,

-lth no suppc.rting IJISLCI on compdrdbles if, tnu
area collected ,It the same tine,

The data collection .’‘fort spnrisored bj ii:!.
wds not designed to IA ;mct a conlprch(.ll~ivc
solar home resale ddta bd.um hvcvcr, d5 tnr
number of first resdlet incred!es in tnu IIPJL

seVerdl yedrS, an opportUllity eXl>L~ tL [’”dbi.

the performance of solar homes in the real

eshte mrket.

2,3 Ddvis, California Cdse Study—— ——

Thu Only OthPr StUC!,f dVdiliIhlt vials dn JIIIIlyLli
of ninv hon~.s resold III the Villfigc )fonl(!\
Subdivision of Davis. Cfi, deVrlLIIIIId !} f41t,hdl,l
and Judy Corbutt !Itilff dt thLm k[k( lliti,l” -

vienld thr CO-dtiVLIlOpI’r and realtor of kIl!IIy,
Ilrll’11,,, 1(I detvrrillr lnltial purch.~~,, orlcu ~1 ‘
ru!.,llv priru of thu sol~r hc+nct. lhc dtiur,iqu
SOIIII incrunentdl COSL of th~ ninr homc$
Vdrl(’d atcorcllnq to tho dc:ive dlld lld\\lVO

SOIIII” duign slmclflc~, bIJI. thd dVl:l d,il- sll~f
W,l~ dl,Out $400rl dddud tll m! SEIII 11~.(.l. (JC

thr h[mw>. ‘h’ furc th’ fir%” ru~dil,, 11111
hou!,{rs wvrr nWIIN! for ,1 lw~iod of tlml, Id I::-
llI(i !l”O~ l!I m IIfh L t(, 4 1 /,” yltdl”!. , 1 Ill.

SU~II’ Y ctdtd 1111 thr>v Ill Ill’ !(Il,Ir homl, ~l..,,I l,..,
i!I 11”(1:” dll ~[hi lu~llll”t {d) d’11: l’. l“u~Iud!IIL! II

Idbllj 1.

“A~~ordiflf; L( lIiIV II. rl’.l!f[,r”., thl , l~lll,l. t
d:llllldl dl~llrlt~.ldl 11111rdf $, II; !hlill” ,111,,1

r(irl,lf,’, lIIIt WIq, II l,’ dII.: , J III*I, 111,1, ; 1,1. IJvl, l ,,.

dll;’:”l!l. ldtl[m I’, ltl, till lIIV Illllr Vllllll)l, JIlll’1.
I’1,, .,111,. W,l,, ;’.:.’1 pl,ll 1.1,1 ,1 f !,1,,11. 1. !I. ! Ill :11

dvl’l”dllr rfirltil’ fill thl, ihl~l’. dll’d, ;,;1 I..lllu,,,

“,!:.;,.1, !I(IIIJ I! ’,hl l!. :fi blllrll,l Il(w,l’. Illvl:(,l’llf i’, !)L”;:’., 1 /,1 ‘ 141!,:1,

h,ll t hdi,l!
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dard average, with nmre than half of the homes
achieving resale values abovt the standnrd
range--perhaps reflecting a higher vaiue placed
011 homes with lower operating costs. The
realtor handlil,g the resales states that
hou$e5 in Villaqc Homes dre ‘selling ffISter
and qettil)g more’ than ot4er homes in the
ared” (4).

3. COLLICTINti THE NLC[SSARY DATA

3,1 Case by Cdse Approach

The R[KC interviews examplify the case by
cast ddti COlliYCtfOrl aPproach. Resale data
CdIl bP compilod J’. the lLICdl level by inter-
vie~inq homeowners, developers, rehl estate
dqI?nts, and apprdisors al~,! by searching
thI”Cl(lIIIl title offices of local county gnverrl-

Ull,l. t’, , TIILI difficulty with Lhi% direct dil-
pI:,,I.1, IL thf. tlm+ requlrec! and expense intur-
rid III Lompiliw local data. on the othur

hill.l!, lrJLdl il,:rrvlrws flllovi OIW K qain d

bUtLIfI JII:,IUI,l IrItb the Specific market colI-

d.!lfl’l ,IIIJ IIthLSI qu~litativc information re -
(!ll’::11 , Ltlu (I(,flt,rdl dCLU[lLdllLU dud drimcld-
i;nl: :)! rosi(l(or!!ldl solar properties. (JIlv!

IIUIIi IN, lU CUIIIJUL1 mnro hnmc-
I,IIII,VIIWV. of Iill[~ solar grdnt

thv 121(I residuntidl single

! h{, rl..i’ 1(1 l!} tfw n~xt 5
, 1. I, F.C,, ,111 o~llmrtuulty to

JI ,1 of !,(J! II prrt[q.rLlut ill
1.!,, lht’(luqtl(lut itll, C(lllntry.

contained on standard appraisal forms including
Information on sales price data from rcdl
●state contract”, The SREA Market Oata [enter
fonm Includes a box on fupl type used in the
home for heating purposes. It should be pos-
sible to kiter this one item in order to dllnw
distinctions betweef, dcLive and passlvc space
and water heating with alternative bald.; ‘w;
cotiinations.

Over time a ddta base cuuld b~ genera!e[! that
would incluJe a categorization of solar systt,::
type and ether relev~nt market data. tilth
sale prices reported, regression andl~sls
could br used to detctwvinf! the Iufluence cvf
solar ~ddi?.ions on proport~ markeL values.
Although the data base would taku d pcricrd
of years to accumuldtc, the berwfi Ls would bl’
obvious:
● information on solar penoLrdtio’. 111 selut
rmrrl?,ts Hould bu obLuil,cJ.
● thi’ iIWiLL of soldr ddrtilions or! prope)-t.i
values cuuld be cietermlned using mul:l~,;e
rvql”c!.!.i(ll, trchlll[itiu!. .
, d c’,Fi\I:\!~’IiL d.lL~ bui~ wuuld h! CoFl,i 11’d
or) cvthf,r ctl,lrtlc Lcrit Llcs ot Soldr honm’, irl -
cludirq bdck.u~, fuu~ type-, construL[ Mi
mcthnds, dfd so forLh,

This work h,)’. becrl $uppc,rted by Lht U,;.
Dclldrtmor,t of [nerqy, Offlct! of tnc A>f, ls!d’,:

AdlJinistrdLor for Cvmsurvdtinl, dnd !o]dr

AllplicdLirwls. ln additirwl I am ilvluh Lud t{,
mny lntilvilid.ilt who hdtv contribute, hl !II tl,l,

drld ],v%i’, 111111,11’ILu II 111 tl’1% pd; utl”. I h~,< ‘l-

lludII LdIMr Hr,ch. DdV1’ lnwl, ArIh.I RVIIIIII .
\t(’Vr $II1lWI1 , k(lhi~.!d HIvlk(Ir, ,11111 IJII 1 ),,
btvvv fUrLil,, dnd Ill I 1 h’otc:, orl, 111,111)’. ,11’, (1

to KlllddIlliill’. h for hut. t.vpih!i tdlllllt ”.,

!, , lfll[ulri(l’l
-.--—

(11 I;,lll,ll!:l, , Ot. ,11, “I’1,ll, !1,1” 1! 111, !!1111,’(

(:’) Oatl’r fr(lm Ltlll mll~ Mr.1[11’! !,,,1 ‘,1)1,11” lhW,-

fm’.trfif tori Pruqrmu w,l~ mddo a~,lll~l,lm hy phI 1111
frm, lfiII(I~ IIUI II, uf lhr I ldnklllI Irl:,l Itufv lfl
I’11111111111111,1,1, PA, RArin i’h, ltllu~.


